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(54) NITRIDE-BASED SEMICONDUCTOR DEVICE AND MANUFACTURING METHOD 
(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing 
method of a laser beam resonator having high reproducibility 
and yields by forming a separation groove where flatness on 
a section is excellent on an AIGalnN-based crystal substrate. 
SOLUTION: In an AIGalnN-based laser wafer manufactured 
on a sapphire substrate, the substrate is irradiated with a 
pulse laser beam from the back side, and then is applied to 
an AIGalnN-based crystal section other than the laser 
resonator section of a surface for forming a separation 
groove. After that, force is appfied along the separation 
groove for separating the substrate to a laser bar. In this 
manner, the surface of the resonator where flatness is 
extremely high and a reflection loss rarely exists is achieved, 
thus achieving manufacture with high reproducibility and 
yields. 
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[0 0 3 6] Sfc. *5iBJcDA 1 G a I nN^S^-^f*:© 

^z:©iiBg:^inin{f^ ssit^^^nfcA kg 

aylnzN (x + y+ z= l) ^^alCi^B^gPRrfa® 



10 

RlfA 1 G a I nN«^H^©^SBiCj£SI»-s)T*-f^3' 

[0 0 3 7] Sfc. *^BecDA 1 G a I nN^^»#:® 

ay I nzN (x + y+ z = 1 ) I^^HlO^B^gPStfS® 

ic <J; 5^3-^)tifg^:^{±^7^? ilgfc J; s t> <oxmff3fi 

mmif^^mmxii-^< . i^-if ^v^e— F*«fie-r«» 

[0 0 3 8] SlTcs *^JOA 1 G a I nN5^^»^fiD 

^i^x^-s'f^rc.maT.^murcm. mmM±icA i 

Ga I nNm^im^<Ofm^noCtlC^ty^ 

^s^-rsasfctuiHA 1 G a I nN%mrmto:>mic^ 
mmcommrjimmi 

mil A 1 G a I n Nl^ig?M3t^fl5fi)cb;fea*g±lC 
4ott5/WXV— iflf— ASSiffC.fe^^gtPJgfiK/^tJf- 
[02] (a) ^vvx\y-^\f:-L.mmic^:^^m.mm 

(b) 7^)v:^u~'>f\£~L.mmici:^»mmmi^cojM 

m 

Lmsl (a) /•^7l'XW-iflf-i^M«lC<fcS^^^SJg 
^€>X)g^ 

(b) /VI/XW1ftr-AM«tj;S^J-«»Jgj^©lS 
( c ) /^il/X Ix— >f l^milr X S 5i-^?»Jg;54©xa 

ail 

[05] (a) tl!*©X^'^l'lfV^SfcJ;»3Jg^Lfc 

[06] *l^©:/n-feX;&SaL?'cA 1 G a I nN»^ 
[0 7] (a) «f*Sfc<fc;S-9->'r-l'7'affi±A 1 G a 



(7) 



#112 0 0 3- 1 7 7 9 0 



11 



12 



(b) :^mMl^^^V'yr^TmU±A 1 Ga I nN^ 
[IM8] (a) :^mMlcX^m^±^(OjjUJl/^^-Zy^ 

mrrm 

(b) :^mMicx^XtK±.^(Olinj:/^^--:y^mTm 

(c) *^9^tcJ:^»S±-vOADX>^'^^?->^^^a 
[09] *^0^tC<J;;5AciXa«i&ffll^fcA 1 G a I nN 

[1^1 0] Se*^^C<fc;SiaXSK^&flBl/^fcA l G a I n 10 

CHI 1] (a) «f*5*tc<fcS-TX^a«:&ffll/^rcGa 

(b) tJe^^tCcfc^toXgS^ffll/^fcG aNSplOl«5g 



1 A 1 G a I nN%U-~V'mm'^mm^:xi/\ 

3 A 1 G a I nNISW-y"^^- 

4 A 1 G a I n N^U-1f±fc^g§ft^g|5^^ 

2 1 A 1 G a I n N^l/-1f«Jt 

2 2 ^yr^rmm 

2 3 ^>gtSS 

2 5 

3 1 A 1 G a I n N^l/-1f«)§ 

3 2 v-yr-frmm 

3 3 /'^;vx ix-if e-i^MW 

3 4 ^mm 

3 5 /N";l/X l^-^f e-AKgIt 

3 6 ^mm 

4 1 A 1 G a I n N^U-1fJ|ffiggM 

4 2 v-yr-^ycm 

4 3 *9-:7r-^rM® 

5 1 V^yr^Tum 

5 2 A 1 G a I n N^l/— tf^e^Mffi 

5 3 A 1 G a I n WlfS^ Affi 

5 4 '9-:7r^7^CB 

5 5 A 1 G a I n N^l^-1fS3t(^Jg^3:/N 

5 7 ^3^fis^a§poi>tffijnsLmi 

5 8 u-^nmmim^^ 

7 1 tfr/T^TS^ 

7 2 A 1 G a I n Nl^l/— -^f^Jt 

7 4 

7 5 A 1 G a I nN3SW1f«ifi 

7 6 

8 1 '9-'7r^ra« 

8 2 SifOX 



20 



30 



40 



50 



8 3 V^yy^T 

8 4 SADX 
8 5 '9-'7r'l'r 

8 6 Sj&PX 

60 1 ■9-:7r^7'a« 

6 0 2 /^^yy^r/S 

60 3 n-A 1 G aNM 

60 4 n-A 1 G aN^^^y KB 

6 0 5 n-G a N)t:^V Fjg 

6 0 6 Gal nN/G aN-MQW?gttM 

6 0 7 p-~G a N3t:^V FS 

60 8 p-A 1 G aN^^^^y Kil 

60 9 p-G aN:3V:$f^ Fjg 

6 1 0 pWm 

6 11 S i O2 

6 1 2 n«@ 

90 1 -tfy^r-Yy^Stg 

9 0 2 SPf 

903 u-GaNM 

9 0 4 n — G a NJS 

90 5 n-A 1 G aNi^^^y Fil 

90 6 n-G aN)fe;?jV FiB 

9 0 7 JgftH 

9 0 8 p-A 1 G aN/G a NS*&?4^i- ^y ^jl 

909 p-G aN)t:^VFji 

9 1 0 p-A 1 G aN/G aNMWf^^^y FS 

9 11 p-G aN^Xn>^^ h/l 

912 p-G aN^— h/i 

9 1 3 pmm 

9 14 S i O2 

9 1 5 ntt<l 

100 1 v-yr-crm^ 

1 0 0 2 /S^^y y^TM 

1 0 0 3 n-A 1 G aNil 

1 004 n-A 1 G aN^^-^^y FS 

1 005 n-G aN)l£:;?7-f FS 

1 0 0 6 Gal nN/G aN~MQW?gttS 

1 00 7 p-GaN^fe;^VFS 

1 0 0 8 p-A 1 G aN^^'^^y FS 

1 00 9 p-G aNn>^:5?^ FS 

10 10 pmm 

10 11 S i O2 

10 12 nil® 

110 1 v-yy^rmm 

1102 G aN 

110 3 S i O2 

110 4 G aNB 

110 5 ^^(O'P^l'^mi^ 

110 6 ^iiL(D^l^mm 

1107 -^yr-^rmu 



(8) 



0 0 3-17790 
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G aN 



1110 MxLO'P^l^^W^ 

1111 MuO^v^M^ 
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55 AlGalnN^ 
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[06] 



[08] 



SiQz G1 1 



pm& G10 609 P-GaND^/S^CrS* 




606 P"-AlGaNi7^y K» 
607 \}-GB.N^:ff-<\^m 

} 606 GaInN/GalnN-MaW5£1±« 
605 n-GaN?fe:^JY K« 
604 n-AlGaN!3^si K« 
— -603 n-AlGaN« 
"•6Q2 J^t^Zfym 



(a) 



(b) 



601 -ityy-fymm 




8 2 »aiax 



8 3 1tZ>y-(y^ilSL 



84 aiipx 
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0 5 -^Ziy^y^i^ 



86 ^;tax 



(10) 



Wmz 0 0 3-17790 




[09] 




912 P-Gat^m—^lf90hm 

910 P-AIGaN/GaNj©«^03ii KJi 
909 P-GaH^^\^m 

907 

906 n-GaN*:iJ-r KJl 
905 n-AlGaNd7 5a.K« 
904 n~GaNS 
903 u-GaN» 



901 U-:7y-r7*& 



902 
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#P2 0 0 3-1 77 90 
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1 1 06 Kfico^t^fllA 
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1101 H^Zfy^y^fSL 
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1111 u^tn^i^mn 

\ 1110 
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